Myocardial tissue oxygen during coronary artery constriction and hypotension in dogs.
Sodium nitroprusside (SNP) may decrease myocardial tissue oxygenation in dogs with normal coronary arteries. We compared SNP- with desflurane-induced hypotension on myocardial tissue oxygen and pH in dogs with left anterior descending artery constriction. Twenty-four dogs were anesthetized with 8% desflurane for baseline anesthesia. Catheters were inserted into the femoral artery and vein and the coronary sinus. A flow probe and flow restriction device was placed on the left anterior descending (LAD) artery. A probe that measured myocardial oxygen pressure was inserted into the middle myocardium in the LAD region. Baseline measures were made of LAD artery flow, arterial and coronary sinus blood gases, and myocardial tissue gases. A 30% decrease in blood pressure was induced with SNP with unrestricted LAD flow (n=6) or when LAD artery flow was restricted by 30% from baseline (n=6). In separate dogs, a 30% decrease in blood pressure was produced with 14 +/- 1% desflurane with unrestricted LAD flow (n=6) or with baseline LAD artery flow restricted by 30% (n=6). During SNP-induced hypotension with no LAD constriction, LAD artery flow and coronary sinus oxygen tension increased but myocardial tissue oxygen tension (PmO2) decreased by 40%. When baseline artery flow was decreased by 30% by LAD constriction, SNP-induced hypotension decreased tissue oxygen pressure by 80%, and ischemic acidosis was produced. During unrestricted LAD artery flow or with a 30% flow restriction, desflurane-induced hypotension produced no significant change from baseline myocardial tissue oxygen tension or pH. During coronary artery constriction, desflurane-induced hypotension maintained myocardial tissue oxygenation and pH better than did SNP-induced hypotension. The divergence between tissue and coronary sinus oxygen tension during SNP suggests that arteriovenous shunting may occur.